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(54) THIN FILM MAGNETIC HEAD 

(57)Abstract: 

PURPOSE: To decrease the influence of crosstalk from 
adjacent tracks during an off-track state by forming such 
a structure that a nonmagnetic film is formed between 
two magnetic films and one of these magnetic films 
which responds to an external magnetic field is formed to 
have width smaller than the distance between leads. 
CONSTITUTION: An antiferromagnetic film 11 such as 
Fern is formed on a substrate, on which a lower 
magnetic film such as NiFe, nonmagnetic film 13 such as 
Cu, and upper magnetic film 14 such as NiFe are 
formed. A protective film 15 such as Ti is formed on the 
upper magnetic film 14. A part of the nonmagnetic film 
13, upper magnetic film 14, protective fiim 15 and iower 
magnetic film 12 is removed by etching in an area except 
for the active region. Leads 16 such as Cu/Cr are formed on the lower magnetic film 12 in an 
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area except for the active region. Since the magnetization of the lower magnetic film 12 is 
v wholly fixed by the antiferromagnetic film 1 1 while the contact area B in the upper magnetic 
film 14 is removed by etching, the active region of the magnetoresistance effect element is 
limitted to the area A between leads. Since recorded information is not detected in the contact 
area B, the contact area B can be made large. 
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[»JftJS 1 ] < b <b 2 o<£>8*fflg t . MISSSffiS 

WBISSSl^ y K. 

[W#>g 2 ] 4> ft < , »- fe ?, *2£>BH* lig ^ , m nr,areiff 
[»**3J 'pt*< b 1 2o<DB£ffiKt, «tria«ftffl[ 

Ait u M8a«ttig©-oi5 tsfimzmtu u 

[»#« 41 *<f<tt,2 ocffiltlt, BfrfBSSffigl 

mesMMfiK** b ^ v t <@*i^»-3itii u o 

K. 

[»jjt*6] 4S^±0«ScBtf>BH$&i:. Sfri2«tt 
KMJc»E«p*ixjt^«tt®[i:«r^rL, <§^«# o <oWr€? 

^SgtSMMTf-SrWU s^*g* faults fitrlEflS 

imug. 7 j /># < 1 1> 2 o^bhsk t , flstsaffiK 



[»#Jg 8 ] '>ft < 2 o©««t . 8HEflH£BI 

tem-lffa b tt 5 J: 5 KiiS $ ft £ - t £ t -t 5 » 
[0 00 1] 

[0002] 

R-Cf*5 0 OMb/inch 2 , HDD-Cli 2 0 OMb/inch 2 

*taiS*s*^ - ^ /|J> t m * o/J^H D D 

10 0 0 3] mm. «EfCS6t3b*S!«>»|g«fC-vy Ktc 
MRxu^Vhtllf^) NiFe^ («T, 

10 0 0 4] :*IC»U. *ifi-C»4 2S«ig(OflSffiS 
^*3VN-C, 2OW«ttg[05ffli'ft;©7S:-r^tC6!E#LT«;^ 

[0005] rcijis, m%m.m^m^-<om 1 o« 

tLT, AX»^S!tlifffn5F e/C r«o/Cu 

Z> (Phys. Rev. Lett. .Vol. 61, 2472 (1988), Phys. Rev. Let 
t., Vol. 64, 2304 (1990)) „ ^ttffiKWJ^^ «r^L 

zitzb. mfs.t&mut*t>mmm£&<t-rzzb&fi 
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m&mmto\c&mma& t>i< f*K3a«&i&& t ft -5 ^ 

fcK£CS<!:Ifc^£*vC^So #SK<o«^v«fit$rJe^ 
[0 0 0 6] *««ft»**-?lC*JV^X. 

[0007] r4*>%.- IKSfiSiMS^^ 20«t 

a:aeft«:*aufc«^*>6 (0*is«««**is voi.i 

5, No. 5 813(1991), V^fc>i$>S#rl£SD « 
[0 0 0 8] Sfefc, IK«««:«P**^iDSB3<0«^L 

K«£SX^^T;*£&l£LT^b£@i&U 
<3»teKas*««J^«<bS«E-rS r t \£ X V , 

fc**tt«*rf|s3auc, *#ft«*««3Mb*IS5iL 
fcflMSfcfi (Phys. Rev. B. , Vol. 45806 (1992) , J.Appl.P 
hys., Vol. 69, 4774 (1991), ivb** * fcTW</W:/S!) . 
[0 0 0 9] 

So 

[0 0 l oj l oiifiHTK^ttot?* 

So 

[0 0 11] «*<o«*«SS»**-*tt. «;tf*Tifi!H 
2 0 2 a. ft8tffiR2 0 2 b, ^11^2 0 2 c, 
«#^JES«-r*»«*OS5^«ClKttl«2 0 2 d, *5<fctf 
ftIlfi2 0 2 e^)Bftaa$^ Sbld, — 

£*wt#g&&2 o 2 e±icy — K2 o i^«ASttrft 

SfccD-C&So ro<t 5ft«J«lCj3V^-Ctt, 
li«St«««A©PWlcy-K2 0 1 
<D = >9* hftWB rr-C, aV^hWK 
BKte, ««ffig2 0 2 d^ftf5fc^ :(DS^ 
£>t>f2®te$g£J8*p-rSo z<Dfzib*7 Y*?y9 l,tzt 
?i:B8h7y^^ofi»tiAU S/Nt»<tt 
9 h?:?*M%HMC&e>&V\ 0y^rf, 2 0 0Mb/in 
ch 2 OI2S^<0^, h7y^«f47|tm, h7^^ 

y * ±Kltt#&tH° . h 7 y * mEENI 1 m m^Tco^^ 
h7y^45>«»h7y^^b«)»»UiA (^n*h- 

[00 12] U6>Ufc#e>, 0fl;ttfffi«Sl OGb/inch 



2 -Ctt, h77^i^Um, K7y^ffflEJB3650. 2 
- 1 left rj ^ B»h9y^*>6>oJiJj«a*t>«a-c*ft 

^ra^iK-e&so. 2 /imeaic/jN$<-rtt«<tvN^ > 

S y9*>99 h*ftOT&&L«*1-< ft 

So 

[0013] _L&Lrt: J: 5 SttttsOS 1 OGb/inch 2 

■cow»h9y^ ^boamuAmmi-cft ft < ft o , 

fc*— h£rtSr£i-e>«L<ftS±:^ 
[0014] ^^coB2(OTOe^Tic:^-r i b<o-efc 

So 

[0015] a**>b^»*tt«ft««aii*sr««ufc 

0 6 9lC*i-± #8SffiK2 0 2 

«#at#*r^<os«||i^ffi»$ttTaa*3&si9i< ftso 

A^fp] £: S»*-fRj lc jffi ttJ $ * S *p tlX v * 
So L^Lftdse. Vv«T,0>»&|c*3Vvcfc % H6 9IC 

ttLT*;h,Sfc«>K:, -fe>*WK±«fb©ft+ateJSC 

b^W^^Wbixftv^ «ric % b9y*«tf3fc<ft*lc: 
Lfci«or-tr^«flt^»ft3fts*#<ftft^:«>. ftjtb 

So 

[0 0 16] *aiMO»3«>«WWtKTlc*-rt>o-c* 

So 

[0017] «*^at«ttin:»**-?icii. @7o 
(a) $* *xm 7o (b) f^-rj:5ft*«i4iR*sa* 

flMMWcBUn-*-* *>f -5 (J. Appl. Phys. 53(3). 25 

96, 1982 ) o 070^20 5f*T«ttK. 2 0 6 
ffiR, 2 0 7tt±«IUI % 20 8 a, 208 bf«-K 

^r^n-ett^i-o raajc*5v^r, -fe^^mifiEwt, 

U — K2 0 8 a £9A9, 2 0 8 b <fc 19 SfcUfctiSo 

i 5 ft««o«sc«gt?»*iR^wt, is ^xnmc x r> % 

^-rSfl4#Oj^»^$JtS 0 ±<KffiK2 0 7(r«TBtt 
IS20 5 £3MttttR 2 0 6 tcaEnSS^ticJ: Z>m&i*$\ 



-3- 



J(il^T(OS (l) -CjftfcbftSo y-mS&ftU 
IS, /Wtt^CuOi^, 3 0 0Kr*!j3 0 0t^ 

H xl — J * (t + d) /2 
«S«SJ=2X l O 7 A/cm 2 . T«ttK2 
O50J?Jt=2Ot^Fa-^ #fl«£Bl2 0 6 
Oid = 5 0*>?7s ha — i*<a££N H x -700 
(A/m) =9 (ai/U^^s/K) £ft£ 0 
[0019] Tfl«£BI 2 0 5 lca>a>5&#H x2 tt 

±1W2 0 7 ir^liil2 0 6 lC«Ett5ia«EtCjSBg-r 
Sfc<D^;fcS<^H x2 =-H xl £ft£ 0 
[0 0 2 0] LfctfoT, CO<fc5ft*#^ttJ:att£K 

2 o 7 tT^fflK2 o soessa;*™^ > hri, *ez>s 

^fyK) ICtt«ftf4KWlCft5. La>Lftas<b, 

* — ;\'kWtttl2>&&tt>*ft&l, (IEEE Trans. Magn. , Vo 
1.24, No. 3, May 1988 ) % ^®±r<D^^^ K«« 

w A/2 = U 3 M s * d * t/ 

h\ M Q = 8 0 0G(Dl^l:|t, tcA/2 = 0. 2/im 

tft*. -fe^«*«r*ufe»*r*a: (2) <oH k f*H 

K +H X irftStf)-?. tcA/2 = 0. l/imiftS. 

[00 24] £«A 1 OGb/inch 2 <DjB<Kft£tt«tCfe 
<DW&. 1 tfy h!5fc9 0fifRH^Q. 0 7 urn 2 ht£ 
0, h5y^«ttlMmHTlJlft5. r<Z>£#. fS^tf> 

ot, a: y ^ -/^Wg^^frlC 

[00 2 5] ±i£U*:J;?l£, KffiR&^NKttK^XS 
fifti:fi*59l^t</£S e ffi8Sft»<g*K 

[oo2 6] Rmmmzifo&mmmih&m* 

[0 0 2 7] ^^0^4 0^JS«:WT{-^i- 1 bO"Cfc 

So 



[0 0 18] 

- (1) 

[0021] ;rco£ 5 ft«^»giSft*5R^^*v>r«:. 
ft* 0 LfcaSoT. ^«5ta*lR^<O^W^W:aiy 

$^&-y >- ^ * -^<Dfr&-r * tusT*- 5 w ^ 
[0022] m*<nm*faKmm.m*&zn*i.ttm 

(2) \C£*)&tbhthZ> (IEEE Trans. Magn. , Vol. 24, N 
o.3, May 1988 ) „ 

[0 0 2 3] 
(2*H K ) } 0 5 (2) 

[0028] &x<Ds<-^**mz&mvitmimtta 

ftoTl^£ 0 Z.tl%V5<1tft<D&ffib tttt, FeMn 

fig^^E^i-^r ^d5$i*$nri/>S (IEEE MAG- 14, 
521(1978) , 4#MBg6 4-1112*) . 
[00 2 9] Ud>Uftd5b. ^»*^fi*^tt 

[0 0 3 0] *^^^5^^®^TI^i-t>^-C*> 

So 

[0031] i7oi^fJ:5^ ft*^#*rpj^«tn: 
tim&m*<o& £ *{I*8SIWf ft b N C^r^Jc l o jim 
?iy?mijfa&?) t>S<ftoXV>So Ld^Lft^b. 12 

^Ci^W^XSgt^5^b■f-50^1, «M^®J:>) 1-2 /i 
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x&mc «fc 5 a v V > J ■>< x&± # < t£ So 
[0 0 3 2] 3tE55M<0^6OTKa«:^TlC*i-fc<?>-Cfc 
5. 

[0033] ±54 Ut* f ^^Vwya«)«^fifitSb*l» 
[0 0 3 4] U&>L***e>, ccd± 5KR3fH8ttiKlc:J: 

6 A/cm 2 £x±<7>*Lnm&mnvxt&#cmtm&m&-t 

[0035] *mWtt±&fg 1 6 <rcMS&«*-Cfc 

[0036] -rttt>h. *&m<z>m 1 oiswf*, h ? * 

[0 0 3 7] *«?|ffli2©»f!|tt 1 <SS*Sfi»-Cx U 

[0 0 3 8] #38lW<£>SB3CD3BlJirau iy^-yv^ 
5. 

[0 0 3 9] **WC0^4CD|8Wtt, /^A^^fr'-tf^y 

^x^/>/j:v\ 3®w±wa£ffiK=sr^r-t-5«^;e^:3** 

[0 0 4 0] ^©SS^WB. 

[0041] *389irome<z>38w»i, *Lnmmmzti 

[0042] 

[KS*«*-f5fc»^S:*3J:U!f^ffl] iiaBWSrS 
LTtt, ENC&JgSiXftVlE*), Co, CoFe, Co 



Ni, N i F e, Ir^y* K NiFeCo, F e 8 N 
x ( 0 < x S 4 0 m*%) *>5>/iSfl«4»tt, «St&<fc 
J5I*1~2 0nmT?*>5ri:^#*UV\ ftfc, *3B«jc 

fi. Mo, Fe, Ni, Cu, Al, Pd, Pt, R 
h, Ru, I r, Au, ifcttAgtSo^SMt&JH^C 
uPd, CuPt, CuAu, CuNi £-&^*2gl:f 5 
d <k#t?#S„ #Sa&JK<DffiJ¥W: 0 . 5~2 0nm-C*>5 
-t*W*L,<, 0. 8~5nm-C*>5wid5Wc:#*L 

[0043] $ fclc, #369105*113085^ KMC, _LJB 

[0044] *3m<onmm.~-v Y<omi.w3imum 

#Wfflt5t, 2ocoifcttRro«{fctt5VMcigft#tc: 
Sir,. 2oco«ittJK»«'fbf* 5 Ffi 1 ?-'5:5rp]#»c, Ev^c 

[0045] *^Wt?«, 2 oro«ffiBI©a{kttff 
#^0««1ig-CEvMciiS»|S]^-C^S«*jS]«rr«i)#, S^C 

[004 6] filT, *:«WW«fCffimSb*^T-*^et 
[004 7] *&m<0%S 1 O^^tt, 'M<it2 Offl 
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[0 0 4 8] SBi^iswic*5v>-c»i, mmmzm^&n 
\cfc&-rt>'j>te< thi ooflSffiKAs y ? vtmx-mT. 

[0 0 4 9] £*u -T^Tcoa«feffl[*$J;U«#atel|gS:iK 

S8a£B?*h7**«±!>«^*t*i-;t)Pxu stress 

[0 0 5 0] SB 1 <0»WCtt, »flSe»0i«WB*ffcti?« 
[005 1] Sfc, ^V** h®«!4. SS£ICffi€-8*# 

*<o*— 5 y ^ = >^ * h tfll»-r a c t 1 5. 

[0 0 5 2] **3, SfSi <D3§93«:, #S1*fi<D8m«St 
[0 0 5 3] *389itf>S8 2<z>l803tt\ d>*< it2c© 

[0 0 5 4] SB20*W»-*5V^T, «-^«#*rRj(cjgafi 
LfcJKfflKtt, < t t> 2 0<75{KffiS<D-0 1 

©»ttjR©-oT?*)ort>«tv\ ft*, m^mftUfaiz 

[0 0 5 5] SB2 0|g^jC*3V>-Cfi, ff-f-SMWK 

mmo F e M n h 5K&«14l£^<aW3:te<D{6V * 



y-Ktai^sttamiS^twasttt^v^^ hsrstt* 

»l6]®*»?>y-fe^Ufcaic*5t^ri:5£i:Jc < tr)s y — 
[0 0 5 6] SB2<D36KTfi, «#«#*rR)JcSW*-e: 

M^s-jxxnm) <ommizmm-rzzb&X'%z 0 $ 

w<o«jtKi:»)> »F7y^-C*>otth77^ 
[0 0 5 7] *!6W©SB3<D36l3l3Mt, 'M<it2o© 

OEttBEt, iitttmm&ffl\ctmt!ix±m&WRb zm-t 
0 <o^tcBtna«tt»[»^ti--eHro«^<o h77 

[0 0 5 8] *»lWOSB3W»W«, 'M<tt 

b. Mm&\9M<n-<>b&&1£-&LfzmBtm&b&&+ 

mitJjfat* t&JjfabteWJTX&Z £ b btoWLb 

[0 0 5 9] -r*t>*>, SS3»3S9I(E>SB1 Wl»«»c*sv^ 

[0 0 6 0] S83W»WwSg2 05ffi«IC*3V>-C 
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;\>*&<q#i< r i^^Iifeir^So --"0, 2o 

[0 0 6 1] »3 05^eiltC*JV^. m*.t£. 20©fflt 
flSff-asffrtJI) $ H5. d <Z> * f , />/«£<£ fc-;tr<a«ffiB 

[0 0 6 2] *»WroJ64^Mtt, 3»£Ui<0«N£Ji 
[0 0 6 3] *3S8f3tf>gS4<E>3803l*, 4I«±® 

*tt?i\mmm&igt<7>wtm t o tsv^ 

o, ##«#O<O*&^{cffriE«i^e0t^SR^<c*5»t.5 
S±S*3it/STa<oa&K[i 2o<z>/^x*BMnU1i0> 
8lfr«tt{*:<oa[^*(6)/65^FtH5] r» $ fcliR^ftUHl 9 COM 

5. 

[0 0 6 4] ^4W»Wti*sv^. SSteffiBftas^SfrOS 
[0 0 6 5] «ttlK»*s«»cr)#-g-{c:=a-«El4KSr 



[0 0 6 6] B4»l6WCf* > #flSffiSlCtt, *{K8t& 

sawbsi*> e>»^-r t ©sera 

itfim&mitmt>>tb<o-mmftbnmm9i-*$ 
XLxmm%-bv>'*7i'**bz>z.bKz.'*x, m^mft 

[0 0 6 7] #5S91tf>Si5cD389ira\ 4>fc< it 2oo 

[0 0 6 8] S&5©3S9Jfc*s^-Ctt, 5 «flE«8-?-lffl 
rofl$tt®[»2-oo3^(ctt*xSSMo*rfi]JlsS<C'5^ 

B^5««E«^M<o«ffiHW2o<D««ti« 

[o 0 6 9] m5<n&mxti y •t^*nm&fe i %m.fti3 
mm-i.^wn^ma^mx^M b-±z < msi-tz <o-c. 

[0 0 7 0] L^<>, »5<0»W-Ctt, SS^SfiiS!)*^ 
^•<o«E«c*K6]ffi b K*tWc fc« 3 # S w jS^-iSKJt e>*t 

#5o £e>Ui, K-g-5«jK«S8^ra<0{KffiK«0 2o(0«« 
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[00 7 1] #f893<Z>S&6 0>3B9JI*, 4>/£< t t2o© 

fe5«ffiS©«{k*(6jtB&H-*(6]t ft S <fc 5 
[0 0 7 2] »6©»W{C*5V^T, 8Wfc@3»B?i: ft £8t 

ft 5. ft-§"«^0(0»^-(0 2 0<Ofi$ttJe(0 

[00 7 3] SB6«^-Ctt, «^C^fc:Sr«fti-r5fc«> 
ft •5«ttK0>SMfc#lRl t torn-* fa t ft S «t 

5 ftms. i *> , sa&am-Bist t memmm t ft •satttB? 
kn&mz-ettom-r^x*. «{t@*ig£ft38H£Bi 

[0 0 7 4] 

immW] E*T, #38W<OSSie*£Hffi&#J»L-CA# 
SUfi«A 

eii (a) n*&W(om i <nmw<D-nmM : $:7F:-r®& 

0*1 OttSSSrSH". StKlOJiKH:, F 
eMn^>C)/£5S^«ffiKl l$)5V^I4Co P t 3S*» 
bft5eiK«ttJK-65^$H-CV^„ K&flBtt&l l± 

£#N8fflKl3, *3<fctfN i F e$Sa>(bft5-L«H4Kl 

4A5^$nr^5, £e>id, -to^sii 4_tKHu t 

i, S i O z ^d>?>ft5««ffil 5^j«*lxrv5 0 

ftm&mi 3, ±«ittKi 4, *j<fctttssssii 5, ttt* 

KTBSttBEl 2C9-»H:, ffift**^©^*^^^^ 
IB»««^roT<Bi4Kl 2±lcCu/Cr«?A>f,i5:5 

[0075] eh (a) \£^i-mfs.i&&Ly)mmtti£^ 

"C» T8H4K1 2<75«{C»*£ft:as&5!a814J£l 1 (r J: 9 
«ctt«c«jcy-KraAtft5. rrofcft, 



[0076] «jS05,t5»-!j-Kl 6 (OJgflgiSatr 
Ii. =^^HgJ|SB«*«ttllll3, -L8H4B!14. 
*5<fctf«a&l 5, lfemc:T»«feSll 2«5— SBSsny^ 
^SSitLTiSEiltSfc*, aV** hffi«B03j--$ 

[0 0 7 7] COlR^HClJoVT. h««B03# 

Lfclfc*-*-5/&gttftV\, h««B£OT 

«ttffi!l2«:, U&mc^v^rte&iStiX^ZiK 
1 -^SSWSIttB! AS9*«te«r t o#£-fc vf-^>f 
[0 0 7 8] r<Ot&£\ F eMn-CHiSSfvCVaffifl© 

[0 0 7 9] HI (B) , (C) *5J;T*H2 (A) ~ 

(d) ft, i w*Mwfl&wiiite^*^-r#4« 

0t?*>5„ JMfcWKtt, HI (B) 
B©^8fflBll 3 t-SS^S-frfct^i-^-t-. HI 
(C) tt, bSJ«B<Z>T8H4JRl 2«rt-<Ts 

s^^L-CBfc^Lfc'bcDSr*-*-. H2 (A) tt, 3I« 
tf-0>T«U8ll 7 (DtBft^tfULKSBMKfflR 1 l&Si^tt 
«S««ttM> T8H4&1 2. ^ittRl 3, ±«ffiRl 

4. *>i.xmmgk\ s&hs&bmsu T«i7©r.y 

* h««±K !) — K 1 6 «rj&£ Lfc txOSr^i". H 2 
(B) tt, ««ttWT«aKl 7Wifi»«*Jr^TStffiBI 
1 2. IHKttfill 3. ±HM1 4. R&mm&i li> 

ill 7<D=>9? h®«±»cy-Kl eSrJUfigUfct 
<OSr^-r o H2 (C) R^flSffiKl 1 fc^^ttSIW 
«14K±lcT«ffiKl 2. 3. cpN^ISEl 

8, ^Kttii 3. ±«ttKi4. zmtmmmi 5* 

a^;?^ h®«BJc-«C»#$-a:fcT«14 

®gtS6*S^-«, TBSttffil 2<OOE^«:Rja«ffiffil 1 
*>5^ttfil««ttKlc«t*)@«*ix, +M«14IS18*J 
itfJtBlffigl 4*5fg^-JB|SL{i|£:^5>5r^ 7 '(Ot^-e 
*>5. H2 (D) ^fittWTiftBil 7fiO|BSi««A 
JitT«ttKl 2, *«<4)S1 3, «pWIBMfiRl 8, * 
IttRl 3, _h8H4JBil 4, I@8ttRl l*>4v^tt«S 
SraffiK. *5J;tmSIKl 5Sr«g^fiKU. T«6JR1 7 
Ca^^ h««B±Jcy — Kl 6«rJgfifcLfct>W** 
■f. ^<oat^gtftSb*ig^H:, ±EttRl 4<omtt*R 

itttRi i&6v>»eE%a«ie[(c:<t:9@$$n. +rfl 
ant® i8«i o?T«ffiR i 2 ifim^mmazg-rz 9 

[0080] ft*3, #389!«Dfg 1 ©3g^^;4^-5«§C« 
6xSb*jS^<O^»XS<O-0i(«rH 3 (A) ~ (E) ictfi 
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1008 1] *i\ 133 (A) 9 Kl* Sffil 0 

>?-tZ> 0 fc^T, 03 (B) C^tipC IfilO 
*5<fctfffcSMl SilcS?^-^^;* h 1 9$rJ&£LT 

tU 03 (C) iZTF-tZolz, mx'<*y*&ft^=*> 
[0 0 8 2] »cv^-e % S3 (D) Ki«i-J: SS* 

«e>fi:cr/cu 1 6 ' &m#ij&mTz>o *<d&, 0 
3 (E) i:^n?ic, r-fe h>^£ffl^Tj©^fcifci#- 

g£J60!lBl 

®4 K.*&m<Dm 2 o^ic^a*** tr^/v^saa* 

[0 0 8 3] SS2 01CN i F e^fe^6ft«T« 
ffiK2 lds^^ttTVN^o coTfi*fflK2 1 tt*rO«3 

ffiB2 1il:iiCu^P,/^#ati22, NiFe 
M«»6ft81liai2 3, tt£tfK&att£K2 4*s 

5 C RB*ttBl2 4J:lcr*. 9— K2 s&mtftztix^ 
So 

[0084] 9:1c, 0 4 lc^atftS8tSUMR?-oft« 

;*8;£r0 5 (A) ~~ (C) K^-To ft*5. 0 5 (A) — 

[0 0 8 5] M2 0±(Cfl|HHt»IC««-r ST 

8SfflK2 1 Sr»*ft8niDT^2/^ V is?\c£*)mg£t 
S„ &v>-t\ 05 (A) \c^-t£?\c, rottloAK't' 

S2 6Sr^fiK-t"So #^~c\ 0 5 (B) ic^-TJ: 
!) 7 h t7ttt»#«tH 2 2 » 2 nn-C, ±4tt1£IR 

2 3£J?£fa4nnfC, S»«ttJR2 4 1 4nnfC 

^K-rSo COi*. T«ttK2 10*ffiSr«H^rSB 

[0 0 8 6] ftV^-C, 0 5 (C) lC^-r£5fC 

hS2 6Sr»*bfc«. — «<OT«ttK2 lSraiy^v 

7jfe-CSafi«ffiR 24±lcy-K25 MMM-S C * lc 

[0 0 8 7] *fe.. r rt*«T^se2 io^&jSKL 

9, T«»2 1, #atttK2 2«r«KL^«lcy7h 



£\ Tm&m2 i % »atttR2 2*sKflwftsicBtui- 

[0 0 8 8] Sfct-, 0 5 (B) |C*JV^-C. 
^ M2 6$:Ml^l:, *«ttJR2 2Sr»ltr» 
fifcLfcj&s, ui>* M2 6Sr»j«UfcS»c % £ktcTfl& 

*Wft8U *©Jifc#WM4IJl2 2. ±«ttK2 3, *3 
<fctfE3*««=JB2 4«rJH*»rtL-Ct ±V\ 
HJS09B2 

06*2. *»W^»2<D5IWicd^S^tr^/^a« 

metzttmaxttaMtm+t** 07 (a) - (o k 

[0 0 8 9] tf, 07 (A) iZ^Xo^ S«2 0 
JhlCN i Fe^^b65T*ttK2 l&J££jfo8nm 
"C> Cu«^bftS*8ttt*2 2*r»*J»2nin-e, Ni 
Fe*A«^6ft6±«ffiR2 3Sr»S»4nm^ Fe 
Mn«^f> ft SKSMtttflt 24»««K14 nirCffi»8 

[0 0 9 0] RVvC, 0 7 (B) JC^-Tct 5i-> C*X<b 

#IiRi^S(Of-/^^W< J: 5 ft*ft=TM *v tr- 

B 1 * l/r !> — K2 5Sr^fiW^ 0 

[0 0 9 1] *vve % 0 7 (C) |c»-J-J: 9 fc* iiSTco 

§\ R»«^2 4^»lc:BWUft^nf**«tttK2 
2, -h«ttl«2 3JcW«*sXAy-et>IH«*v\ :<DJ:p 

k lt0 6 \z^mmmsA&m*&imzfr&o 

[0 0 9 2] *»W^JB2 0»W«:, SiflS^jB 1*5 
B 2<0ttftffi%»AIfr^fr£*fltii2: LT, 

H1609B3 

H8». **w©»2<D»wicd^5^tr^^a!* 

08iC^-r««S©iSft*^«:, 0 9 (A) - (D) (C 

[0 0 9 3] 09 (A) IC^r* S«2 0±(CS 

i0 2 i2 7?rMt, CF 4 Mffl^tRIE (y 

2 8Mt5o COt#. ^-3^ KSfBi-fi?»oftv^ 

[0 0 9 4] 0 9 (B) (C^r<J:5t-. FeM 

n«^feft«S»«tt«2 4SrBCSttl 4nm-^ NiF 
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[0 0 8 1] *-*\ 0 3 (A) iZTF-tX mWil 0 

Isf-TZo ftWC, 0 3 (B) iz^-rxo^ S«10 
*5£l«fcaJKl 5±lCig^-^U^;* h 1 9Sr^l,T 

iu ®3 (o iZTjk-rxv^. mx'<v*&ft^=> 
mi 3, Mwcraffisi 2<D-n&=.v^isy-rz >0 

[0 0 8 2] S3 (D) £££ 

ICC r/Cul6' *H&j£ffit-5o ^<0^, (3 
3 (E) IZTF-tXi^ Tir 

m 4 mkos 2 <D»«*cd^« * tr w</i^swb« 

[0 0 8 3] S«2 0±lCN i Fe*4»^45T« 
M2 1»«*tlTVN^ r<ETR»fflffi2 1?«<D5S 

ffiffi2 l±KteCu^a>kfc5^*fcffi2 2, NiFe 

^«d*fe*-5±flMaw2 3, 3s£xfK&amm2 4& 

So SiiKttJ82 4±(:«: > y-K25755^$nXV> 

So 

[0084] IS 4 fc^mjMStta**^^* 

#&:£:0 5 (A) ~~ (C) #*5. [3 5 (A) - 

[0 0 8 5] £i*> m&L2 0±\zm^&Rl£fo&1-Z>T 
mm&2 1 Srff $*S8nm^^5x * V 

So &v^. 05 (a) izm-txo^ ^(Dmc&mT 

SS&8$fflB?2 4*OJK^K-rsa5>^lClx^ h 
■ 2 6^figfSo 0 5 (B) K7F~tJ:5\^ 

9 7 v^m^mmsk2 2&j?£#j2nm-c. ±m&m 

2 3«:i?:$#tr4nm-C > SBM8ffiR2 4 SrJP^jft 1 4 nnfC 
fifeffii-So Tfl*ffiBl2 l^ffiSrfflf^-TSg 

[0 0 8 6] ifci^-e. El 5 (c) \c?jk-rx 5 \z % 

h® 2 6&ftfc5fcLfcSL -S<DTflfc&K2 1 Sroi^v 

^^-c^^ffiB 2 4 ±ic y - k 2 5 ^^-rs ^ * \z 
<t »9 ® 4 tc^-r<t 5 ^^fi^a^ig^^^tLSo 

[0O8 71 ICt«:Ti»ttlB2 lco*£j&&L 

#J8teBI 2 2 £ L tttttfe© & v ^tmzm v * s r t \z. x 



£\ T«M2 1, #8*ffiBl2 2^«E#^t^]ffilc«Wi- 
S«ig£*S 0 

[0088] $e>ic, ®5 (b) ic*3^t, Jiga-mu 

M26 «r#* Lfcfcfc, 2 £«ttTa2 

jfcLfcas, h»2 6£7g/£brt:«lc x $P>|CT» 

m&2 6 tmCttft<D&i±m%mZ&im. #J;ttf3nmg 
S-e^fiKL, *OJilC#M3&ffiB?2 2. ±IKttK2 3, *5 
<fc 2 4 £RS&7&£ L X t <fc V \ 

mm&B2 

men. 2 f wv^ia 

0 6 \z7jk-rm$it&&L3)$km*te. 07 (a) - (o i: 

[0 0 8 9] *i\ 0 7 (A) lC^"t"<fc5fc* M20 
-htCN i Fe-&^P>/i5TiM2 l&J5£#J8nm 
"C. Cu^a^#£#i83*feK2 2SrSt$»2nm-C, Ni 
Fe^§^f>/^±ittK2 3&^£ifcj4niirt\ Fe 
M n ^ b /ot S S9tatttK 2 4 «rff * 1 4 nmTJSft^ 

m-TSo 

[0090] »:v>-c. 07 (b> K^-*-<fc 5 ic. cne> 

B 1 tmmzi,X})- K2 5^fifci"So 
[0 0 9 1] *v"v<\ 0 7 (C) 0 \Z.. ilftO 

i!9S«2 0«r^LT^y^*-rp]lCiiV^t?o 

€\ S^<K^2 4^ajc»ttiL^i"tttrf^f4JK[2 

2, ±(KM2 SJCW^S^X^^JS^V^ Z(D£ o 

\c lt0 6 \z.^m$mmh&m*tmmt$frz>» 

[0 0 9 21 ^16^^2^^^ mMMB lioXX* 

B2<Dm^&&to&m*z&*mi&tisX, «**sh^ 

^ ^ mm t * tt&um t> <^jcov ^t 

m<om 2 <o&mz&m i^ftm^^mm^^^ 

men, *mm<Dm2<Dmmizfrfr%x\?iss</is7mm 

®8\z^m§zt&m%)%:m*te. 09 (a) - cd> \z 
^-r<t 5fcuTf^»*nSo 

[0 0 9 3] 09 (A) \Z7jk-t£?\C s S«2 0±{CS 
iO z B2 7^U CF 4 ^^Sr^U^TRIE (V 

^^^lc^ h yy<—i^vmx^ Z>&g[<nJ:Z £(D 

[0 0 9 4] 0 9 (B) iC^-r* 5tC FeM 

n?^P)/i$^»jg2 4&m£#) 1 4nnrC. NiF 
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**#BH4R2 2£J¥£itt2niirC > $e>dgOBO^ 
hy/^-i Lt^y =*VR2 9«:J9£JftO. 5nnfC 

[0 0 9 5] &v>-e. E9 (c) *c**-rj:5lc* ^ hs/ 

iWfLfc«> CF 4 ^^TCDE {tr$*/U 

>-$r^-r^o *<n'&. 0 9 (D) M**i-J;5K, Ni 
Fe^f)/i5 2 3 £ J? $ fc, 8 nm-C^^-f S . 

e*t\ ^*«b i tm&<n*m'v±m&m2 3_hww 

So 

[00 96] lcff**JMcj&* 
±s*a a. K5ttotttKicj:6aM£ 

^8 l 0 ® l l ( A) - 

(C) ^-TJ:5^b-Cf^asS*ixSo 
[0 0 9 71 l (A) ic^-Ti 5 S« 2 0 ±lz 

CoZ rNb^f>/i2)rW77^l3 5 1 
SnaTCjftRU tfCV^. CoFe*mo9H^ 
T«*feR2 1 4 nnrC. C u«*>b&&#|MttttR 

2 2£rff£#j3nnfC\ C o F e ttteC o Ji 
«ttR2 3*r«t*J|&4nin-(\ F eMn^fj^^iK 
ffiR2 4«rff*»l 4nm-ClH»:**r5. £<bl£. R& 
*ttK2 4±lCU^ hJ!2 6««Ai-«. 

[0 0 9 8] fcv^-c. Ell l (B) fc:S-*M:5fc:* 
& <o # /§ R £ <{ * is tr - A 31 5/ ^ v -c 3i y ^- ^ ^ 

fc#aiH^a«fB^3fa^«^ h/e 3 2 &te&-r 

£0 011 (C) tc^-f J: 7^7r^ 

S3 5&mz*5{z&mK*=-y*->m. ***, - 

<^r>^!iLt. T«ttK2 ia»bR3W«ttjR2 4 



0. r*/W7r^BS3 5 fcah- * yfymct 

[0 0 9 9] jOfc«B i tn«fcury-K2 

Sft®O^FS^ri6LT7 f ^*-fR]lCjiV^A/-Cigi 0IC 

[0 10 0] *3WB«-t?tt. aiMtfc$r^;V7r 
^K3 5<bCo F e£fcttCo^;5>b**Tfl«£R2 1 
LT^Sfcafr* 7^77^«t©fi»4 
#»£t«H4 (fifiUKA) tCo XfltttKlc «t$7^ 

WBK^y^»6W. 7^77^83 

o»Tttt«2 1 £0>mictt*v* (V&ftlnO JfeSJK 
£?g/£L*Ct>J:< , r^-yu^r^B[3 5(i. 7x7>Th 
•^N i F e lC**n5£**i0ifcfcN i F e N b „ N i F e 

Mo«s^e>*-5i««tn:Mi«ffiR-rt>J:v\ 

HlkMB 5 

cD0 l 2 lc^-«»«tt»**-?-tt:, 19 l 3 (A) - 
[oioi]0i3 (A) 51-, &R2 0_bic 

N i Fe^P>^5THai3 3£^£#J8nm-C**BlU 
Rvvr\ Cud>e>*5#«ffiR2 2*rJ*Stt3nnre-, C 
o F e £fcf*C o ^6ft-5iKfiW*OJi«ttJBl3 4 Srff 

tc, ±BSfflR3 4 _ttc us>* M26 «r»Ai-«. 
[0102] *vve, si 3 (b) ic^-r<t 5ic, r.n 
b « R «r -Y ^* ^ tr - ^ a: 5/ ^ ^ ^ 3i 5, ^ v ^ 

fc#»R©«»Ui»faB»R«> M32 
5o ^r^. 013 (C) fci^-f J: 5 fc, TIKfflR3 3 
<t 5 ^-v tr— Aoc y*?is#l$T*x. yf-^tf-f 
So ro££T8H4R3 311, MMflttiPabfiT^ 

R2 2*s«#brv^rt>J:v^ 
[0 10 3] ««^, Htfi^B 1 ^RHWCU-CP— K2 

[oio4] z<d£o temmc-tz ^ tic xv. 

C o F e t ^HC o ^tiitMF e Mn ^ffi 
«^lc±8tttR3 4««fls«:H»-t?#<5. MA 
«CoFe SfcttC o^#«^|*Sr«««||L*rtllCL, 
!)-K2 5SrBl2 lOTt«t 5 J-BBB U -fe 
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loi0 5]*t r<o<fc5fcT8«£fil3 3*±mm& 
mam 2 2*>£tt±fl«4JK3 4&&j&ft<Dm&m&%t& 

SiWB 6 

001 4 ^*i-*«a«:«i**^tt % mi 5 (a) - 

[01061015 (A) \Z.7F-t£o\Z, m^20±\Z 
C o F e*fcttCoW»bft5*i 4nmOTflfcffi®2 
1 % Cu*36>6*S»*ISl3niD^>*a«ftK2 2, *5j;TJ< 
CoF e*^«:Co^e>^S^$4nmOJi^^M2 3 
£*>iC. ±?Kffifi2 3_L<D£r5£&#tC 
US** h«2 6*Jgfig^So 

[0 10 7] fc^ 1315 (B) {C^-r<t9lC. ^sj- 

^tf— Aa^^^lcifl V"i^* b»2 6^coSP5> 
O#HK1»2 2i3J:0S±atttll2 3«rlk«i-5 o 

t\ Bis (c) fc:»i-J:5te* *attt»2 24ai:tf± 
flH£K2 3 J: 9 fcllfrftlcStt LT^S J: 5 lcT*ttiJK2 
lSr>T^^-A3iy^^^c:J;»)Bfe*U ttrfto* 
tt-C 9 - K«B«r«/ft LT0 1 4 Ic^TO&oaMtti^ 

[0 10 8] HI 4i^i-«5glC*5V>-C, TfllttK2 1 
<7>TifcK£LT, BMBLfc<fc5fc:CoZ rNb§H« 

i^b±«ttK2 3^«JB**t6J:5tcbTt>J: 
v>. *fc, ±»ttR2 3±lcSMi8t1fiR^0IKm£R<: 
ML> 4>tt<&t>JHH£R2 2« Ji«ttJR2 3, S3* 

[0 10 9] rcD^g*. SOMBttltraKMUK** ± 
«ffiK2 3©aMb*H*->--5«#*ri-S. 

■*-**rtrCfc±V\, ±«ttR2 3G>aMb#h5 

**«WaK:H»3HTV*a»*Wu TttttK2l<D« 
JMtt> h7 5^M*rRTCfc5fca&, i:8$fflB*2 3£TS* 

ttnt2 i^sifbttswrttto. Bnaws^i-So -co*: 

±attt0t 2 3 0!)«fW HJSrlfclCWfcfirt-* 



[Ol io] &#ttfa©K»ffii-sa#£T*/u 

££&f0*rsfc£>tc, T*A>-7t 5 a *5ctt/3 5 b 
<araiCTa^d>6fcS#fl&teK3 7t^St«ri:AJ 
&SLV\ rntt, 7^77^83 5§ra»«agic-r 
JbTT*^7r^«3 SOlMbPMtt 

Ji«tffiffi2 ai'oifriciOTWr^r 
^B3 5 b<DWb{ciS*fRj#<Dfi$#d5d^SO-C, Tfi5tf> 
7^7r^B3 5 bl*±W<DT*r/l'7yXB£3 5 a (C 

[0 111] ft**, w^«iflc*5V>TW:, h 
T*rffl<»n#*>S. r*Uc*fL,TJ*, TflfcffiK2 1tf> 
tc»#*r S«*^«ft»fit5»*lR^ r S c £ A5-c# 

So 

IIMB7 

<omi& lc*iNK«fS»^**-?-tt\ 019 (A) - 
(E) {CTft-tx 5 \z uresis ft s 0 

[0112]|19 (A) S«2 0_htC 

C o F e &1tftC o«a>e>#S^£»4nm<^Tfl&teK2 
■1, Cu^^6^Sil$JKl3nni^^KteM2 2, CoF 
e*fcW:Co*36*€>ttS»*»4nm«)±«ttJR2 3, F 
eMn»^6)4i»S«l 4nm^^ttH2 4, Ti 
1 0nni(O^«JKl 5«rWSc»*i-» 0 
* folC, #ffiBI 1 5 ±<Dmjm»K bM2 6^M 

[0113] jfc^-c\ 01 9 (b) (^tipi^ 
W22, ±HiB2 3, Ra§rtfctelR2 4, *5*T*«» 

mi B^^>\f^^^^^m^x^=^y^^ 
So 019 (o \z?f;-r& *> 

rztitzu*?* M2 e&fMtu T«W±«2id*e>« 
ski 5*-e*>r^vtf— j^^yTytrm^^y^y 
■rso 

[01 14] JfeV^-C, r <D M26 li^-^r. 
019 (D) iC^-Ti $11^3 e^figKi" 
So h»2 6«rBft*Lfc«, 019 (E) 

£5lZs ^WKttR3 6, T»ffiR2 1, «aJSl5± 

t-x mm<oj&mz\sis* M2 6' %<d 

ttm-Z 3 — K 2 5 LT0 1 8 fc^-f-«K6<0«« 

»fita*lR^Sr#So 

[0 115] T8tttM2 1 <o^{ffiltc^K^ 
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[0 116] ^^tc, Ell 8ic^r<fcp^ x 
3 6 <0«ft*f^*s M*Ak 1 l com 

[oii7] **>\ T«tt=K2 i ttitttttt ft® 

«M>*JttHiL-CV*a, i-*^* > #®BTft^T^ffiB!2 

v\ £<blc x ;ieoTfi$fflffi2 lOT^Bfc LTffJ^coi 
5KC o Z rNb^645r^7r^J8*MU 

[0 118] r^i:^, ^St«ffiS3 6<0ffiJPf*. T8* 
ffi£2 1 £^b<Tt><J;v^ R&«M£K2 4<DJifl&tt: 

§2 3 \cR&-r&&m&x t % ^ if m&m 3 e asra«£ 
ateffl-e&fttf. p«-r*Ltf> ±1M2 3icM5ia^ 

J?<ttxt<, iS?^|f^K[3 6^T^ffiR2 Hcit 
[0 119] $f>l:g»H4l2 4<DJieffiR 

2 3 tc&ia^&ss^ £ , m&Bt&m s e asrssfflR 
tf, «KfltttK3 6 krm&m2 i ^is^-f b*>*s^b 

TW£<Tt>&<. *«:««r«ttlK3 efiKfTOAfiic 

[0120] -&tz^ ni&mB 
iti2 i<o&m&ikZft3zk&-c2z>o ^ 

[0 12 1] S^K, i^«^&ft3«K«fflR|C:fc 

fl&fcH**n3«fflK (01 5f©TIKffiS2 l) (Dm 

[0 12-21 G8 2 o^^i^ic. figfrSSttBIS: 

0tftH**tt6«ffiR (0 2O*<oT8*ffiBS2 1) 
^WJfeJ&K 30^ bT«f® b^^. fflKOtttKoa 



it&mtowv&'tzzktt'eg &<«9; T«fflR<o«c« 

8M«ttfltlc:fcVvt:h c p (00 2) ffifa#&<fc5 

hep (0 0 2) EfR)SrfliSIt5wi:ia»), «ftfj:« 

*mk bTA»fti!«atttK«r»*ri:*-C#*. 
[0 12 3] Kfm^n-fcxfcmvc* 

i±-£i&H*sfcS 0 b^U SE«B*ffiRW:. 9-VvYk 

p (o o 2) ffir*jbg<#££v>5raiffia 5 *>£o 

[0 124] wd-Cf*, r<D^l^t5/5:*l:, h 

c P (002) mfaZtoffl-rzBto'e^ &K&im<DT 

t&8lk bTC o Z r NbT*;l/7r^e^V^ CO 
i:#O^Stt^rXj»{Hl*f^m«rS2 1 (A) *3£ 

I/E2 i (b) a*»»c«c % 02 i (a) rtc 

o P t1SMI«ttlRSrStS 3 Onm-efiKBIb^t^CDJlgmS: 
02 1 (B) liTMtltCoZrNbr^ 
^T^K«r^* 2 Onm^JRb^;^, ^ICCoPt 

mum&m&mz 3 0 nm-c^K b^ t # o*sm&^i-o 
c o p tm«m^m<Dh c P (00 

OV>Tt>> CoPt^liO. 6-C*>D, CoZrN 

b/coPt©#^iio. 8 5<hii5<. ye/^T^m 

>rr*^£ bTffiv>5^icr*. 7*;V7 7^T* 
[0 12 5] bfcriSoT, 01 8*5it/02 0^i"» 

^{c*sv>r. & i sm&m<DizTmmk itr^r^ 

4^, aa««H4co*<b86JhJc<tO»»*^fnl±b. J:0 
[0 12 6] ror*;W7r^RH ^*AJW^ 

[0 12 7] ±5*bfc<t5*flgflt«tttRt bT 
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it. n&*mnttttm&®)>-tttt>. 

[0 12 8] Lfctfo-C, S5«fl8*««C^Sr<Ka«eta 

[0129] EI2 2H;. fiSKBSttflgi LTiS#aStfjfflfctt 
N i aoF e 20 *>e>/i5«§C«et«l*K4 2 #8^1;* JVC 

rcov'-rv h'WT *B?4 1*5 J; tflamigtaS&Jfc 

«y-K4 3#Jg/S$*VC^5 0 

4 2OiS5«8SBSra5i5»-S«4 0±jc:M:, FeCoJfc 

SHftS^aMa^g 4 4 ^StVCV^. d <DiS{SM8;*J 

[0 13 0] rroi 5*«^wSS^SfitSb*i!l^lcov'> 

[0131] tw<KSC«fit«i*^«:*:<Oj; 5 fc LTf£ 
«**t5o *i\ SK4 Chlc*^* y C 
u4r^$5mn, N i so F e 2 „$rJ?$ 2 0 nmT?>gft^figi- 

^1-3. N i so F e 20 _htCCu& 

(mam®) tmfezuz., 

[0132] JfclC, F e C o ^mfltfP**-**^ > 
*^-<OiJ5«8StcS5»«*»&^-JB4 4^10^mxi0 

[oi33] <p<om&mti'msL*<om&iS5& 



<og«iasE*iJL-c^5;frr6] («E{kSS«*iRj) rosea 

-?-<OJ&t*W\ g(fc*r|6]as#j 200-300 nnu 
##14 Onm"? 

[0 13 4] @2 2IC*5V^«: > B««^J»«[^ 

V"»S#, 13 2 3K*H-«fc5lc> #«ttro8t^W*6S&4 
5«rtB»gi«t;:JBSfi&U J»^Set»*K4 2±ffilCifi5« 
at^a«c^-S4 4Sr^figLT'bJ:v^ **5, I3 2 3tt:0r 
ffi0-?*)5<ot?, y — K4 3±*-CiSS»a^;afc(5i^-S4 

4^fig$n-c^.5<};picax.5a^ mB&ra, m%t&m 
Sbmi!i4 2 ia»ro^*s;««at^i»ie^jg 4 4 -cmt>ixx 

tjrj y-K4 3«»Wi-5<o-C> -fe^««Ett*itS-Ct: 

[0 13 5] ?S««^)«Sfce^S4 4{Clo(t5Wkro«-» 

«^w«6»ie4 5 -es5«jK^a«^s 44i «stsgta 
mis 4 2 fries*-*- a c £ k £ r> » »K»fiKw»&^i5^ 

[0 13 6] i<£>£i|r, iSS»«*<»«t^«4 4iS«t^« 

[0 13 7] Sfefc, ±3*UfcWC*5V^r«> i«S«JK^J 
ISMSt^-irLTFeCo-g-^afcK^fr^VN, ^^<0?E« 
*»4*)4 0%(c&5£Lfcas, r ro?E«^^>ii5«:«^»«t 

T, y-»{kaSrfflv^r i:tci»)/MT^BS|jif4i|i?jl 

[0138] &.±<om 2 2 ~ 2 3 JC^-t-J»^S*tSS*^ 
^•|c*>vn-C«:, ie5tSflS^*flt^S4 4ll(St/q7^Ri 

aWHM4 2<OTt-K»'t?>*v«:i'-r> h^-<r^Si4 1 {c 

[0139] 02 4{*m&m.j]msL*m*m-rz>m.m& 
$m*¥-mt\^x. *ro±ic«^ss;ssb*je4 2*5it/ 

y-K4 3«r«fiJt5„ 

[0140] 1325140 24 tC^-ffl^i&StS&mi&^-O 
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[oi4i] z<DmfcLt&tfi%)3km*n#i<o£ o iclt^ 

S«4 6±®(CS^U 0 2 5tC^-r««g^H3<D*fp]|C 
K^A^^S4 4fr«ritt-6 0 Sfelc* mtc^y 
**SHF-Ji4 4*|**U vy3y«R4 6©¥ttft«r 

[0 14 3] ClCOy — K4 3 tffi«at*afcK^B4 4<0 
tfcfi§i«f*. a«3MRi-6rt*-C#6. !>- 
KMUJiQfc, KfiWIAtttt^Jl4 4onBH^4Bltn 

ft. m&&*mn*m 4 4 oihirt* h ? 

ZZ.b&X2Z> 0 

[0 14 4] Sfefc^ 02 2-2 511 JUMfiKftJ&Si 

[0 14 5] *i\ g«4 01CC OeoFe^bM 
T«tttMl4 7«r»S8nm-C, C u*>&ft*?MM£B4 8 
«rJ»*3nnrx\ Co 90 Fe 10 I^^^5±IKM4 9^ 

4 9Ji*cy-K4 3£JgjS"***o ftV^-C. itllCFeC 

o^«tt^*«v^rwflH^iwft^ji4 4*. ^eoii 

[0 14 6] r«>J:9ft«ldt«>atft;ttttSbJIHR-T-lc«v^ 
-Ctt. XM/7tKtt^Jl4 4^:Ktt8MUTv^±jBtt 

K4 9o«fb*^ H9>r^*#^rrt«cH»*na. - 



&&&rz>o r<0iS«fll^Sfc»^S4 4W:. F7y^fi 
[0147] $ fcic:J!a±j*, «ftfllAitWfl4 4 *ug 

icjMHra*arai4 4#«ft«a3«ftK4 2 

U XfflMMUHM 4 t«ft«gt»*R4 2i«*« 
JHKMB8 

y KttMl Ufe«Sr^i- 0 roa-^^ TWMe^v 
KHU tt8*tt#5 0 <b&8«£3-* 5 1 i: <DlBG>«ft¥ 

[0 14 8] 0 2 8K. *»W<0»2 0»WSrS 

3 b trttf UTt>iv\ 

[0 14 9] V^i^^>«^t>«tttt*5 0»flt»ICt>K 
Hife0*lB9 

0 2 9*2, *»WO»2<D»M«C^d^^tf^/W^a 

oh 2 9 030 (a) - 

[01501030 (A) |C»-J-J: 5fc* S«20il: 
N i Fe^b/«C5TIM2 1 £J¥£fa 8 nm-CfifcR 
U rO±fcl WS^x h!26 §:MLt/^-->^t 

* 0 030 (b) icTjk-rxoi^ vyhx-rm 

■CCuW»b45*«ttR2 2«rffSjR3nm-CfiftK U 
*0>*U5J* M2 6^^*i-So RV^C, 03 0 

(C) |C«-t\fc3lC, NiFe§M^±IM2 3 
*»Stt 8 nmT?J*Ri-* 0 T*KfflK2 1 <D* 

[0151] ft Id, 02 9ic^i-J:9jr, ±TIKttR2 

i, 2 3 b. mum 2 2Sr-jsbTgfao«wc> a 
7*-cy-K2 5*fp«i-s. 9 — K2sra 

_h^ffi®[ 2 3 0>»£tff& <t 0 t MMKifm-r ^ r i: tf*ig 
[0 15 2] r<oi5*«J»K:-J-6ct»c:J:0, (B«at 
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tT-efcofc#WttK2 2t?^lB$tLTVNSa^WW5 

[0153)131 (A) fi, *&me>1K2a>aWHzt* 

■C, T8Sffi»2 1^5aftte^bfc«C«tt«3 If*, 

fa<D^$z&*%\*\ r*uc*9, ft^M3 icnmtte 
h7y^HMM^g<^5c B31 

(a) ics-*-*5ic, ttaittMs loHNUcHwura 

WKttRS 6*rEit6^ *fctt03 1 (B) icS-*" 
*5lc, ffl«»ttJR3 6*>SV>«tRM«ttB;4riaf«ica 

-0# 6, 7^V77^i^5:t^ 
M£L<, Lttt«t«Co Z rNbW 

icfca* 9 t A**»ofc*»^fc*r ts^ilWtKftk: 

[0 15 4] #|C, miM3 6^lii 

6^6<oaMx«#Sr*WBi--5^«>lc. 0 3 2 ICS**"* 5 
Ic, f|%M3 l±lc<o*«JiSH-5^4:^a*bv\ 
:^0 3 2 Ics-f J: 5 ftSft^ObJIHR-T-n, 0 3 3 
(A) - (D) ICS-*-* 5lcL-CfE®£*i3 0 
[01551033 (A) iC^-f * 5 lC. S« 2 0 JilC 
CoZ r Nb«a>b*SJS$*Jl 5nm<DftattK3 1, 
C o F e *1tnC o&*>(bftZ>m£m4T)m<DT&mm2 
1 % Cu^d^^SI9*^3nffl0^^ffi[2 2. CoF 
e*fettCo«^fe*SffSjB4nm<OJi««M2 3. F 

»i onm^sco^ami s*m*m&-rz>* £*>ic, « 

tfc^oT, ftlRlSitm «MfcJi*rfP9l£<V* 

[01561 ifc^-C\ 033 (B) ICS"*"* 5 IC, T« 
teJS2 1*>&{RHK1 5*-C«r-f *Ksy£—J*^y+Ts9 



^^v^f-rzo &tc, 033 (o ics**~* 5 

IC, MfltttR 3 6 t J 7 h*7ttt»*t5. ftV^ 
-C. «C«ttK3 1, «»Kl 5, 2 1-2 4. fiEWtttt 
JH3 6JllC, 03 3 (D) ICS**"* 0 t£J&#i<n\si/?s V 

^»jfc-*-*r£lc*9* 0 3 2ICS1-* 

[oi57] ±ia«3gic^^ r ^ a»«>sv^«%c 

•*-*£. 03 4lCSi"*5*^ — 

2 6 ' fctSC £lc«fc9> *9iftvvBA0>^y K**« 
^fc^-e**. i-«fct>. 034m &ft-:#rn]®i:£: 

!>—K*r!> 7 ht7ft-eWt-5C £lc*9, 03 5IC 
S-T* 5 *«ffi<oa«S-K»**^*ds»P>tt5 0 
[0 15 81 ±5BLfc*plC, 03 2*5*t*0 3 4 ICS 

<o±icas*ns#5iT?*>^ds. 03 6ics-*-*5ic. 
@immi3 6*ec«ffiK3 i^Ticasb-ct>*v> 0 

£ o t£mmz--t% Zt\cX^0. ^«attJS3 6<^£ 
TI2. tfl*.!*, SSittR3 6^CoNi ttllCoC 

[oi59i 036 {CTF^mm&mtomm+n. 037 
(a) - (o icsi-*picurf^ffl[$n6o 0 

3 7 (A) ICSf*PlC, m&2 0±\Z&n&®M3 0 

**ku mm<o&mcs<*—~^<!f'tz> 0 *vve* 0 

3 7 (B) ICS-T*9lC. «flM»3 1« T^ffiB2 
1 . #fM3*fflBl2 2 % ±8SffiBl2 3 % 2 4 , ft 

SRlS^rlft^tSo *we* 03 7 (C) ics-r 

*5ic. &mmi:mm<Dmm£'<*-~>y'fz>o *<» 

03 3 (D) ^0 3 4|CS-T*9lC v flEfOMSKS 
6, «c^14K3 1. jaitfMit-Jfi^^-s^^t 
Z^ttzX*)^ 036 lcSi-«5t<Ofll««gLSb*lR^-dS 

H«09B 1 0 

03 8it*&w<om2<Dmmi£**t>*zx*>''</i'7mm, 

^SrSi-»f®0^fe5o 014 ICS-T* 5 *ff^«** 
rtlKl-fe v^«flESrii«-*-5«5S<0^ If W^u^afllfltf 
•K2»**^-S:f^«b, r *X(C0 3 8 iCSi"* 9 IC LT-> 

jK*»rtw«^y-K6 2 rc^mffiSrr- 
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/UKI6 3±tCS i 0 2 ^*68W6 4£jgjSU 01 
4£^£LT^ # *~->'^U SSiaav-;PKl6 
l&KtfB l l 

[oi6o] r<^«3g^*3VNT^ ft^«^as 0 

tcsEKBSffigl 3 6(:<tc r 8cfl&fflB* 3 l <o mikJjfa *m 

[0161] se>K, z<Dmnt&&ttomm*&mm&$i 

K2 l<D{f^a#J&#S<oBSJ¥. a*fc***r*t^*L t 

8>Vi , Ms BiV .i:t5^ t omo x Ms omo t e v X 
Ms,, Lv^>£fctt;*:§: < ft* J: 5 IcKttfcH** 

[0 16 2] y-fe^K«c^oV>T^W't-So « 

315, B«tt&HMMR& LTN i F e VIIS^V^ 

fc 0 L^L/^*5e. *ISW^»JBat«— s> HI*. E*« 

[0 16 3] ^m»^<z>«^58feO»filSr#j«f 
(■ctt/h*v^**$J:v\ z<Dtmb, 03 9 *<£>#»■(£> 

tt/h* < ftS <fc 5 HiTH6«:»Sa»Jt-*-« - i: U 
v\, fc«U ttmffiK3 l©IB«rt<tSfc» 
13 i oai^-^l i40fl<ft5. r. <dw&. 

ftMMB 1 2 

(24 0 (A) tt, 2ooOH»o8tfUS««k^MCfMtM 

&«l0-e;fcSo 040 (A) {C*5V>T. 8tttH7i«J: 
2IW$5 0nniOCoFeR^f)*5o ft*5. «tt 

7 2tf>f»lCte, Cu^€>*5«*Sf[l 0nm<D*Ktt)B!7 



[0 164] rcoi:5*«*ici3V>TWt, if 
■ 7 1. 7 2©«ffctsa(M»*lcJ:6B#ttU-CV^ 
i\> 2o<o«N4«7 1, 7 2lctt, *JvCTi*>« 

[0 16 6] «#«J|LH3ftSfP«Lftv^»frK:tt. 2oo 
■ffl«7 1 , 7 2<Dfl«fcM 1 t M a Hu ir^SSK I ic 
«fc*fl&#<Of1^-C. 04 0 (B) (C^tMi , M 2 0£ 

U 04 0 (A) lc*-r*8i*rtl©«««»H*ff«i- 
Z>m&ia*. 1, 7 2<Z>«fbM 1 , M 2 

^4X04 0 (B) *>M 1H , M^JzpiC, EV^aKSrlfc 

Kciacgi~«« m 2 , m 2 <Dt£-r&m s o° 

a>e>04o (b) &*-t-+ r ) *-e»M-*. «■§■« 
jwsaitnr** ^^0fio° teifi<s#, o° 

[0 16 6] LfctfoT, «#«#HICJ;9. «tt«7 
1, 7 2<D»fcM 1 , M 2 fc»R¥fr*>&K*KT.*-C* 

til. C o F e R^»*tt»««StaS*|C J: -5 «fCSfit* 

[0 16 7] ?fc*5. 2oo«ttK©«ft«rSf3eft**S 

SMs £RVt ^W^iJI^-Srr^r ^*SM^UV^ (M 
s x • t x ^Ms 2 • t 2 ) o U^:* 5 o-C> Ms 1 • t 

[O168J041 (A) fi. 2oOflH4fi[^aftSS 

2<o»W«c^^«ft«J^**^tt 

wtfc^M:84o (a) tmcxibz* z<Dmmz£ 

«Jfttt*LJB-ct*JB-efej:v^ 04 l (A) 

04 1 (B) 7?y^^K7 6i8»[tttSat 

PS*lcEK*nrfcJ:v^ 04 o*5J:i*04 l x 
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[0169] @42 fc#$g$ia>m 2 (D^oa^fisaa 

(A) £^£-CifcS 0 #»te3Jt&Bl7 7&Wttftzm&te 

[0 17 0] *&W<D±?\cm^m&m*m'tZ>m*\c 

aS(dtt«-Cfc^ 0 «*tfr/i^^*/^*figJ:ON i F 
egL!*m&mm\<^K Cu, Ta, Ti^WtV> 
Ti«^£Rtt*C£tcj:!K f c c IcEfflLAv^ffrtias 

[0 1 7 1] 04 2 \£7F Ufc«^ffigLa*^-C«, * 

«B7 7 0«Mfiftfrh«< Tt^flci: LT<aig;S«gt 
9&£t-£8*jm. 2o<z>«ttjR7i f 7 2 o8S{k;;*f ft 

"f£ <fc 5 K« 2o©«ttJB7 1 f 7 2©«t* 

tt*DI;i< R«»»tf2oOlffiR7 1 f 7 

2 0«fldri«!lWKWIi*o3ft»^iCWt % it-NUMc 

[0172)043 (A) It 200tttROWb$S 
4 0 (A) £ftC-Cfc*. 

[0 17 3] «»«||i*Jj:W-fe^«aifcJ:5«*^ff 
fflLtt^4§£>tcWu 04 3 (B) K^T<fc5U:, ^S&te 

17 3&frl,1tmffi&7 l*5<fctf7 2^Sf*^(Cj: 
9, 20Wiffig7 1, 7 2 4>fltffSM 01 , M 02 <©j5rfil^ 

*UCttU -fcv^SSU «r«-Ti:. 04 3 (C) 
<fc5tc, 2oo8*ffl&7i, 7 2o*{b*rfc&s:wci!! 
#A£IB1ES*S«Nmra±U ttttJS7 1 r 7 2 
<0*#tt«#fcK«JM*<0'<? v*"C 2 ocoltti 7 

WWA"*"*** BKfcMoi. M 02 tt«-*«#HG>*rR]fcig 



[0174] 044, 045 tt. 2 0(0«ffie<O^S 

T*>**»W©*2©»Wlc*^6ai*»a(**^K: 

r^a#^^"r^*-&$r^-rK^0-c*>So 

[0 1751 044m 2O0IM7 l*5j;U<7 
4 0 (A) <t^C-?<fc5a*. -tr^SSfci s$ril«i->5 

9 - k s i tmmmto&m* t saw-* «h* tttox 

fc*j£l-*3V>T. -feV^m^i sW**- 7 9 

mm+tomimwtoXfaKftm-rzo vit#<>x % 20 

OKttK7 1 v 7 2 0«ft*|RlttKTfT , rttft<. 
[0176] 045 f*. rO^r^iKM^II^ 
(ttttjrAl) 0>ft3J:9JB<* 

/WKS78. «ffi»7 1, 7 3, *Jitf2J-K8 ltB 

0+8 3 «ia»«Efr«r^-r 0 

[0177] :^)^^KI7 8\Z.m$£tl 

^17 8' «rift*©«-»-e*>a A 1 2 0 3 *>£V^S i 

sic, si 3 N 4 , *fcr*^>f-\r*^Kfc*jEi-*r. 
tic J: 9. «ft»Si«**^«U»<5-fe^^tR«S:it 

[0 1 7 8] TB*l a>£>#ri>£ <fc5K. SiC, W 
^> K (tKli^^yhW- tKv) «u A 
1 2 0 3 , S i0 2 £9 t>tt6WcJRM5SMi*Si«v^fl. 

[0 17 9] S i C^S i 3 N 4 ll A 1 

2 0 3 % S i0 2 J:9t««*Bti*S^T?, 

{c. Sic, s i 3 n 4 , y^^r^ev Ktt, a 1 

2 0 3 , S iO z iOtxyfv^H^fcft, ii5»S 
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y [0180] 
U£l] 

^fiTg)^^(ff/m 1 deg) 
1. 4 
2 1-26 
5 8. 6-117 



S i 0 2 
A I 2 O 3 
S i C 

[oi8i] z<Dm&m<om*&mt-t'z>t$ftfr 

[0182]<fcoT, h5y^*#/hS<40«fW 
*S<ft-3Tt>3cyiJ#— 5 >Hfcft< U 

[0 18 3] B4 6tt, *»»©*3©*WI:^S8 
««»»**^«:*i-««BB"C 12* 9 0 f*g«£ 
^•fo Sffi9 0±lC(i, CoZrNb?K^9«i 
IS9 lOT^SSftTV^. &fl£fflK9 l_hi£f*, N i F 
e*j6»fe*5Ta«4K9 2, Cufc5V>liAl 2 0 3 § 
^bft«*«ttR9 3, *5WNiFeW>b45±i 

tt«l9 4^)n*»rtsjxrif^a. T«tti9 2, «hbi± 

BS9 3, :fc£UU:B*ffl&9 4tt\ »OtttR9 l<o«J:t) 

[0 18 4] ±aM9 4±l:tt, Cu/C 

— K95a, 95b«SiltV^, * 
fc, &«9 Oi-Cfcot5$Ittl9 K&WflMCtt* Co 
P t#a>feftSffiWKfflR9 6as*j*SftTV^S 0 

[0185] w£>J; 5 ft*jft0Btfitt^*limc*3V'> 
t, ty^SItty-K95b,tOA^ 95ai»)« 
Jxfctrt*^. SS8W4R9 1 i:T*ttK9 2tcttx*fiJO 
««*JM*J?iflDSft, ±fl&ttlR9 4 tett- x#fttf>««{ 

[0 18 6] znmfZ&ljfaSk&ttjs^xn* 04 9 

A£#h b d^jta^n^r & left 9. t<omitM 1 tix^ 

rp3SrfpJ<o T^tt®9 2<£>fl£{fcM 2 teir ^*@«tt£ 

awo^ftbrsaiatttBs i©«ftM 1 t^^^r-s 



6 6 0 

SB 9 2 a l£«««#H#3&3iU wJh,tf±:fl&teK9 4 
fWraSftaeileftSo *<o*#£r*±eart£jffi9 4<£>b 
7^i*^t*-C(i, l5l3?TaffiR9 2<OS«*i 

e-C. M 8 »TB»R9 20fi»tt^ tf«r<Offi<*, 
wr*x*Me»iRfft*rtl (b7y^B*fiJ) *>*TCfc 
So mz-tt. 4tcM s =10000^!)^ t = 1 0 0 
hn-A, w= 1 m mO#& v H d -10 Ox 
;V7fyKO*t*tft5. a«So^fcft36S&, ±«Ett 

^ot. _baffiR9 4<owbM 3 mmm&tTm& 

R9 2a>b^#H<Dfc&- X ;frfa&fPj#, 3i > 

ffftt><D£ft*o 

[0 18 7] ft*3, 134 7lC*-r*3lC, T#tefll9 2 
frh?y*ff*AKjBai£lt, a>o#fi&*yg9 3£J:a$ 
«UR 9 4 OT«PS:flfe^^<t 19 t>m < »A UT fc «fc < , 
H4 8»C«i-,t5lC, ^St^ffig[9 6$rT»ffiK9 2ii 

K/WT*^£EWraLft< £t>. S^{CP»iE^fRj*C 

Hftv> 0 

[0 18 8] **t, ^f>-«#»SLic<fc^®0i:a!>fl:tt, 
asoT, Co^Co 90 Fe 10 JB«<Di:9^ Jl;frttaMK 
bi\ aifflTh77^B^)lt5Cim5o 

[O18 9J05 OlZTF-t I£l 0 0 JilCCo 

90 Fe l0 ^b/^^Ml 0 1 £J5£ 8nnfC#j8U 
rftS: 2 /x mX 2 0 m mO^S^Ml^^--^/ 
Lit* RlC* Si8Ml0 1(O^I:> Co eo Fe 10 
*><bft58fcffi^l 0 3$ri?$8niD-C^U, 2mnX2 
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°90 Fe io*^^^jei 0 3£©£8nnfC7&£b 

ft 0 rn^x. ztotmmmi o 2&£xf#m&mi o 2 

_btf>flM£Rl 034r2MmX20M nKO^SoSJgtt 

0 l£>*gS&_klCCuS:J?£ 2 0 OnorC»fifcU — 
y^lty-Ki04S:MUo roj;?lcLtl« 
Sgt?»*^^Mb/t e coirt, BH&fflBli 0 l t 

flftt^fR)^±i(OttttBi o 3«>«ft: 

J»-c*«^, o 1 1 o 3 

IS60JC3 

IS5 5iw, l£l 0 OiiKC o 90 F e IO *»E>. 

**SS«ttKl 0 1 Sr»*8rai-e»*U C*L$r2Mm 

&JLtCCo 90 F e lo a>e>&5flfcffi^l 0 3«ri|C^8niD-e 



■fC^Bfc:, Cu^6ft6M4M»l 0 2£JS$3nm 
"Ci CoeoFe^e/iilffiSl 0 3 3rl5£ 8nm-C7£ 
J*U S6>ICFeMn^bWKS«tt«10 5Srl|£S 
1 SiuffflMtLfc. r<?5«, #«*fcWl 0 2, 9Htt1£K 
10 2 ±©«fflR 10 3, *5 <fctfR»Ufctf:B[ 10 5*2 

m mx 2 o m m<D^rm<omMm^ *<D&ttmm& 

Ml 0 log^*ft£l&fi3S?-*<fc 5klt^*-~ 
V^Lt 0 *V>-C. MttRl0 1O««li:Cutrf 
$2 0 OnnfC^fifcU /^-ny^ttj) — K 1 0 4 

fc. r<o<t£, BSEttKl 0 1 t-bJS^)«ttJKl 0 3<d 
mt&£to<D*faittmx^\^iz&i\zftW:&LX*o 
•) , attttK 10U TS<08*fflBi 1 0 3 t tt&Ut&fr 

[0192] ro««««:»**^<D«a:ae{k*«>«-& 



1 0 3 LTV^o 

[0190] r<o«*««:»***<D««:aeft«i5o«-& 
* (3) ictojHuufc, *fc, ft«-a#r±-fe^^«« 

©»«#rfclc*^+*#rtk i-**?*»KlKffiRl 0 1 
[0191] 

• • (3) 

«KJMrA«>*rtl^H«lPS*ai:. SBBtttKi 0 51: 
J;0±l©iKtKi o 3fcXi(P<>f t*#W»S*l-Cv> 

»1 2kA/m*-CJiJiO«ttKl 0 
<Ea*£Ci\ 2o^affiK^Wb«:SVNtcB&S:WT^ffi 

[0193] m-c, satatttRi o 5 
^&jjp<o«H4Ki o 3o«#j6rrtiic»oraiflsi-« 

- KBStrflMfc LT®ifa3&#£;fHJ/fli-£ £ £ fc»Tffi-e*> 
■-5. MBttKl 0 1 fc_UI<D«teKl 0 3*5 

ii»WfflRi o 2 «r, &*KffiBli oit: 

<E>8t/g®|£ % d5TS<o«ffiR l o 3 ^^-r^ J: 5 K: b 

iKttKl 0 l:fcJ:tf±/g^8H£Kl 0 3^«fflicy- 

Kl0 4Sra5 4lC/TtJ:5^Mt'C, 

1 £JJBcD«tti!Bl 0 3*J:tnfHM»l 0 2oa»ffi 
o^n^Htc-fer^^m^Is <oi$l3c^» (I s /2) & 

[0194] jftDirtt^ri-saMfttt***^ 

Ml0 3MifM 2 ©*Wlcatft*n*. -b« 

(omm&i o 3*j«tt/*«ffiRi o 2tc^tt^«^-e^ 

IttSi 0 1 t±S<D^ffi«[i osknmttKt&tZit 
MMWC 5 
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(c*5lt^C o 9Q F e 10 8nm/C o go F e 10 8nm/C u 3 
nm/C o M Fe 10 8nm/C o 90 F e 10 8 nm#HBI£: C o 
9D F e 10 8nm/Co 90 F e 10 8nm/Cu 3nm/C o 9Q F 
e lo 8nm/MLU ML l/Co BO F e 10 8nm/Cu 3 
nm/C 090 F e 10 8nm/ML 1 b UXt>l^«<^Sbm* 5 # 
btlfco fc*:L, MLltt, Co 90 Fe 10 lnm/ (Cu 

0. 6 nm/C o^F e 1D 1 nm) x n (n = 6) OftSK 
£lcSfe-t-6o #*3. MLlC^tSCogoFe^Snm 

M n 1 5 nm/ C o ^ F e 1G 8 nm/ C u 3 nm/ C o 9D F e 
10 8nm/Co 90 F e 1Q 8 nm^HKJC^SV^T. FeMnl 
5 nm/ C o go F e 1Q 8 nm/ C u 3 nm/ C o 90 F e 1Q 8 nm 

/ml 1 1 L,xhmm<n%)mmtbthiZo fc*ru ml 
nmmc5tmw&z>o *iz. MLiic*5tt5 

Cq bo F e 10 £5nma#i-J¥< LTn= 1 £ LTt>l^«l 

mmwr> i 

Sfi±C3ofi0lffi8l3 1, 13 2, 1 
3 3^IKttBl 3 4, 1 3 5^LT««*tvTi3 
9,«»iff#0^ lttRl3 1, 13 3£fi«£ 
Ml 3 2<7>8*{fc:<Drp]#tt, ^V^RKKY^ffll:^ 

[0195] ^(^^JlKcoWfflfl^tt, R&lt^t* 

«*B3JDfflO«KaW4fffc tt(7)*^ 13 6a, 1 
3 6b^Sl^T*5D, iffigl3 1, 133 t^m 

-jjfa\cmit£tix^z> 0 rcoyt^, m&mi 3 1, 1 

3 2, 1 3 3 KUfcf^— #fR)<£>fl&#H ext: SrHttnL-^ 
5 e W«1 3 1, 1 3 2, 1 3 3tt, *ti? 

[0196] ^56 (A) 5 6 (C) ^rtt^tl 
fl£ffl&1 3 1, 1 3 2, 1 3 3lC*t IsXtoZ-bflZmft 

1, 13 3^Ltli*M»Wb^#H ext ilt 

f^tc^h>5o m&mi 31, 13 3d>e><D#«E# 
h 31 , H 13 tm<ti3fatt&&.ttjjfa\zmt>z&. h 21 > 

H 31 , H 23 >H 13 &0rT*^ffiKl 3 1, 13 3\cnmi£ 

[0197] rnir«-L-r, »ffiBi 3 aste 

^AftSfltttK 13 1, 13 3 WttffijtKSW-Cfe 
^Lft^b, StffiRl 3 1, 1 3 3frb<D#m&H l2t 



H 32 ti:H ext: £B&S#*ftlCtaiP*fca^ *iUfc;&<Z>3& 
Pffl5L (H ext <H 12 +H 32 ) b-rZZblC&L «H£ 

JSi 3 2\chmkjjfab&m—Xfa<D'^T*&R&m 

m~tz>z.b&x$z>o 

[0 19 8] ft*. «MOft^S»<0»&, «^«J|l 

^oo^o^bos¥ff«ffio^^k;o^:^jc^. 

HJ6^D2 

S1 3 7, 1 3 8, 1 39, 1 4 0^ffiBl4 1, 
1 4 2, 1 4 3&ftLXmm£tlX*$Vs IttKl 3 

7, 1 3 9^IttRl 3 8, 1 4 0<7>eS{b^ftte{f-^a* 

^w^ft^LrB&i^-^ft*yh«i»s^fti^^ 

[O199J058 (A) -05 8 (D) tt; ^<Db$ 
*tl?ftm&m 1 3 7 , 1 3 8, 1 3 9, 1 4 0K*fL 

fc^o fl&ffi&l 3 7K#LTf2«ffiffil 3 8, 1 3 9, 
1 4 0, HMfcttJRl 4 l f 1 4 2, 1 4 3tC«G*t6«a* 

&&mi 3 8, 1 4 0^f>WH 21 , H 41 tfSB&(^— * 

3 8 ic*tu-as. tMi 3 7, mutmi 4 1 K«h, 
ttmicx&mnHjz&tem—ijmc., mjei 3 9, 

14 0, ^ttttJRl 4 2,1 4 3K$feft£«*fctC<fc6fl£ 
^H J4 dSP&S^*ft(C^n^t) (H J2 <H J4 ) > #8*#F.f* 
H 12 , H 32 ^5»J[^— ^f^j, H 42 d5B&^^(^^^ 

(H 12 , H 32 >H 42 ) 0 L^idSo-C, 
$^«KO^it^a5^r<tJC<toT. Mil 
3 8^75^5^<D^t>a<b*ft^»&f^-^fR]^^ 
£ 0 rO^#^#^Cct9, 3 9flfiH4fi!l 3 

8 , m&m 140 jsasttBi 137 \£fr**zm»h m 
[0200] ^^o^4<o^^jci3V^«:, 

1144a, 1 4 4b&&mm<offim\cm»i*x&m£ 

*b* 0 ttt, SJiS^ffiRl 4 0i:«TI^ttl 
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i3 7tt, *<Dm<t*fat&m--jjfa\zmm.mt&i 4 

4a, 1 4 4 bfrb<D&RH oxx i>m*iZ>& Jftfttfc 
SffifrfUKl 4 4 a, 14 4 btfS&te£*V0^ 0 
ftlCtt, «±I^^1 4 0 t«TS(0«ttKl 3 7 
£Si:8H£ffi 144a f 144b <Dm<tljfat>m 5 91: 

^El 

"Cfe^o 0 6 7K*5V>T. C 

° 90 F e 10/ Cu/COgQ 

[0201] iz^xmwt (h* i s ) &mm<D&^ 

_LBH£fifll 5 attEv^WRWrttlWcWb^JxS. * 
>>*ttX I s tt, #SKo+*icS9:»t 9 - K 1 5 

Kl54b, 1 5 4 c^feUTfT<. tOtft, 

y — K 1 5 4 a £r*«lc it, fltKtt^JIM^KliKftfi 

Ri 5 3<D«ld!fHfiWf»ife«)9-Kl 5 4a«r*fc 
UO*K¥frK:ft*. H*, «B»*Bl"Ci5%L 

-caicfto-cv**^ RWtt»-caHi:M 1 tM 3 , m 
2 <^m 4 wtswc*RWTK:ft* 0 *<oit#>. mcM& 

[0 2 0 2] ra^«jm#S«o«iZ2;frfta>b* 
Xlt<5c ±T«M©r^-<^ hit***: 

* VMS if, KUt#«K»-re»K2:«6fei&, &?pfl&# 

[0 2 0 3] :<otf, a6il^tJ;5^ 

«K^XAi-« y — K 1 5 4 a ^(^Lt, ±Tfl*ffiBI 

I s £LT, ±T«teffi*«Wx*««£«r I sl fc 1 S3 b 
U »fp^-f T Affile I S2 Sr»«Lfc. 
[0 2 0 4] ^<©S81S«E 1 lC*i"«3fitt, 3»ft*S& 

-tT^^S<0^. - — U V ^ r> * _ As*!* V) & < - t 
[0 2 0 5] *i\ 06 2|j:, xy*;*-!)^t- 



C o 9G F e lo /C u/C o 9Q F e l0 (0^|R© 
ttSi£ttlc£ttBfct£R 1 5 5£R«Lfc«ig"CfcS 0 * 
*X-?*x<DKffte:, Co 9O Fe 10 8nm/Cu3nm/Co 90 
F e 1C 8 nmCfc £ 0 r ©«/ittffi-ea««eia*iR^tt 

^tr^/u^jftfc^o, .tasgtae 

ft5o ft«5, 062^150 ttmtiL&TF-to 

[0206] z(otz, ±Tm&m<Dmit*fate. mm 

yi?*- y V^*;*— A-as&C5o £<Mfrg\ 12 6 2 
^*5lc±M*Kl 5 3<^«8ffli£«^K«S^S» 
l 5 5 <b_bflfcttBS 1 5 3 3fttSEMIM^-« r £ i 
0, iiKttll 5 3(0«8«jfi»(D«ftd5@3»$tt* 0 * 
<Dm& % 4 blc±«tttUti 5 3 &TMttBl 5U«fB 
c 6 fc itttKauttttjK 15 51:81 
T^ft^TWEffiRl 5 l-efcSSffljft^WbttSBBSrl^ 
ftSo 

rt^tfts, ft*, 5 
[0 2 0 7] ±T«ffi»<oSftK«rai«4**ri: 

-m, H 6 3 {:^r X 5 tc. TiKffig i 5 1 <BJ89«r« 

ft^^ttajus^rfm-r^ r t \c <t i9 . muz 

©J«ttjBr9^t<W. S6 3«, »UIBiO*fii2{ffl 

[0 2 0 8] r^>J:5ft«**rfP»i-6»*, *"f, ■ 
6 3 (A) \Z7jk~t£ o S« 1 5 0 ±«:T^ffiK 1 5 
ULtCo 90 Fe 10 jg^U /^-^y^fi 0 
ftv^-c^ 0 6 3 (B) i:/ft<tp{:, «ttKl5 2i 
LTC uBt*5 J:t5±«ttK 15 3tUCo 90 Fe 10 i 

^lt, timi s imm&ftm&jRi 5 2*j;r/± 

<Ktt»l 5 3is«5«5g^>««««:3&**^ds#e>ti 

[0 2 0 9] H^H3^*tL*J;5^, -fer^mffi^ 
i 0 1 5 3 *3 J: VT«ttK 1 5 1 ttZlMCJBS 

WffcKYbStu, T«ttSl 5 lO^-ClUttt 
gl53(:J;D«««:»^ ±T«fflBl51, 15 
3$:»fflE-r^o ft*3, lOltttt. ^tr^«k#»a43J: 

[0 2 10] Ji3*L^06 3tC*5V>Tfi, *-f. 
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Tasted i 5 i Sv^-^^u &^-c#atfflBii 5 

•K T8H4K1 s i<DJgffi«T«9«3£ro«^«K»*5B 
^SrJ^jS Lfc. £IT<D0 6 4 lc*3V">TI*, — [eKO/*^ — 

[0 2 1 1] 0 7 1 fit— EW^*— 

«s«ft»*i&*&*-t-»rffi0-e;fc5. ;ct? 

*5R-?-fciov>T. 06 3 tP«IC3is/^*— 
-/Hfc#WWLfc«**"*-. *i\ S«15 0±jcy-K 
15 4«rJ3fcfcU D-KBTh^y^B^tS. * 
<0±ICT«H4K1 5 l /mtteM l 5 2/±8*ffiKl 5 
3 «rKg)WBfi£1-5o w<Olllfe«3llCt3V>r«:, Co M Fe 
.o/Cu/CoeoFe^ailgtL-fc. MK, r.® 

[0 2 12] h7v?Uft<D9tmmti. y-Kl54t 

[0 2 13] £S>K> 06 5tt, Stf*38Wtf>SS5tf>38 

0 6 5K*5<,>-c, S«i s 0±{c8£^etSb*^ 
co-fe^mi«*i«ji¥fi i /«c*rsnc«oTSti 5 6*®* 

shtv**. rr-cfcTasttKi s i/m&nm 

1 5 2/±8*ttIgl 5 3ttCo 9O Fe 10 /Cu/Co 90 
Fe 10 g(iItLfc, 

[0214] smstrt&mifi^tt:, «ftffiK*5<^-cji»cft 

tHAt^S. -fe>-^S^I s li, V — Kl 54&ifi»3, 
0^>&{ffl*>e)tfti(i&$tvr<5. -tb-C, Co M Fe 1( / 
Cu/C o eo F e 10 ««K&*ftffilc*5^-C|&lC|R)a^-C 

WKfiffl 5feco0 6 1 Id* LfcSm&tn;#)JiySf 

«JsfESS#(r«t»). -kTfl&ffi&tt, 0**BJ03<fc 5 

Ji, fltl 5 6lc£9^£*vc^3S^W&#-Cfl$3ft«r 

06 6 (A) (±*»Mw»6<D55W{w*^5a6ttSma 



IS162, N i F e^*>P>/f SSJteJ&l 6 3, FeMn 
^*»b*-5S5S«$ffiSl 6 4, *J.J:t*Ta^a»f>*S« 
SRI 6 545)Hftf)S$iitJ!c4fe©T?$.5„ fc*s % <3£ 
Ml 6 3<om{ttt. K3£8H4J£l 6 4roSS^MT^ 
KJ:»>@;&£*vCV>.5. fl&SRl 6 SJifctt, V 

-K166 i>Wf&£ti,X\,*Z>. ±82«*Sr^ri-5atStg 

ttt>mm*izte\,^xtt, <t^-«siiLH ex *sow»a-t?8ttt 

Kl 6 1 , 16 3*J£T*R§&BH£&1 6 4<08Mb^(6j« 
06 6 (B) »d7i*-r«fc 
[0 2 15] »tJC. ±SB«mS«:5a*iS^S:a«Ufc* 

8t^SgtS»**^l-r±, 1 0 a ~1 0 7 A/cm 2 SficO 

«t5S«8Eat#roSi*H:, fflTitWJ: 1 0O eSS«* 

g-^ny^^iUfail 5.0~3 0 0t8St3b5fc 

8t{c@^-c#*<*s. 6 o~9 otea© 
[0216] @6 7ii, •fc^msfcw^tsteet^ffc 

<B) ^K^T-x^ftKiimSi-vS*^ -ttttt 

-*XlC»UT, -feV^«flEdl06 6 (B) «f^*5V>-Cx 
(b) Ktt, 1 0 s A/cm 2 m&X-bt&T-r 

[0 2 17] 

mwTic^-ri»^s:^-5. *3§W<Z?S&1 

5. 

[0 2 18] 3|c5IW^»2©5SW»c:«tn«> iSiffi*A» 
[0 2 19] *«W«>^3«>»WJCJ:ix»^ siy^A — 
[0 2 2 0] *&W<Z>m4<P&fm££tU*. '<J\s?s^<y 

[0221] *&m<omscDftmz£t\ti. -z^xmm 
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[0 2 2 21 #S§W<aSB6<D3B0i«C<fc*l<tf, *««EJ>Sj§ 
[Sffi©«HlfcSMU] 

[El] (A) ~ (C) tt^l«J|BMW-IIJfi«Sr^i- 
[0 2] (A) ~ (D) ttSlO»?iBl©|?a«!|^ 

-m«0. 

[13] (a) ~ (e) tins i »389iica>a»sBmigtn: 
3fcfc3i?^eDffc»xm«r^i-»rffi0. 
[04] m2<D^W»i^*>5^f V^u^S!<Ka«SiSb 

[as] (a) ~ (o tt®4\zm-rmts.i&&i8}MkmT 

[0 6] »2CD*W»C^>5^f V^/V-^SHtt^iSttS» 

[0 7] (A) ~ (C) ttS 6 »c^i-fl£^®JtSb*^ 

[0 8] ®2«D|SW<c>4^S^K , >'^/P7'SaE^S«t3J) 
#3S*©teo3Slfe«£*-m8i0. 

[09] (a) ~ (o «0 8 t^-raE^sgtsaimis^ 

<DffcKxm&^i-»rffi0. 

[010] ^2 05HK^^i^trwvw7'S!«Scegt 

[0ii] (a) ~ (o «0 1 o tc^-rfls^sfita* 
[012] m2<oftmzt>i>*zxtr ^^mmmssc 
[0i3] (a) ~ (o «0i 2 K^-rfltMstftiMt 

^<Df^«XSS:^»rffi0« 

[012] »2<0»K©»K«^5' K©te<Z>3ilte#)l& 
*-*-*4«0. 

[013] (A) ~ (C) UE12 lc^-r«^S0tSb* 
^<Df^8!XS«:*i-Wfffi0. 

[014] m2<D38W^^5^fw<^l!«^g$t 

[015] (a) ~ (o nm i 4 (^t-asscetas&m 
[016] sb 2 oases ica^** f wv^sK^sgt 

&iMfc^<Dte©^;&0i|£^-f#ra0. 

[017] m2<nmw\^frfrz*\f>'*A'ZfM&fmtii 

[01 8] S2W«5li:i>4>5^t >s</v7W&fmGi 

[0i9i (a) ~ (d) «0 1 8 tc^-r as^jgeta* 

tR^<of^«XS«r*i-Wfffi0. (E) tzmfZl&tfito&m 
[02 0] IB2W*Wt-A>*>5^lf^VwyS(B^et 



(02 1] (A). (B) ItCoPtaflttttROfiA 
teSr^-fX#®$f!em«r^i-£H40. 
[022] ggKSttfLBSi: L"CiSi«{K^IS*t^«Sr^ri-5 

[023] eiaatt^t LTiS««^f&*H L »&*r*-.5 

Sa&t&StilS J^iS^f- Sr^i" 8rffi0. 

[024] s6««ffiKt LTi§i»«^afc(a^-s**-t-5 

«&J8tfiS;6>i(t^«>T^0rffi0. 

[025] 024 lC^-r«^^t3b*fg^-O J Pffi0. 

[026] SfWflSffi&i: L.TiS««^j|5fcK^«SrWr5 
<K^®0ta*»lR : ?-4-*-f-»fffi0. 

[02 7] S62 0389H£a»a>5 3-**^:/S^fc^s' 

KSr^-fflSffi0o 

[028] m2<Dftmzt)>i>*zmmi&ij*:m^v k& 

^i-<BIS0. 

[029] m 2 tf>^w:/§!835C«fit 

[03 0] (a) ~ (c) »40 2 9tc^i-««ett:«i* 
^O^JjXSSr*-r»rS0o 

[031] (a), (b) tm2<o3m\z.frfrz>x.\f> 

J:tJ«PBi0. 

[032] % 2 nvm Ka^a ;* tf >wwy3!B*£tf&0i 
[033] (A) ~ (O I4B32 Kjp-*-8m*g*t2&* 

m^of^sixssr^-r^0, (d) nmz 
[03 4] m2rc>»w»c^*»5^t:w^7'S!a^sfit 

S»*^(Dte<O^fi{XSS:*-f- J Fffi0. 
[035] $2 (O^JC^^S^ f ^VlO^ffi^Sgt 

[0 3 6] $2 <z>ftm\ct>*t>*zx f ww^sismaei 

[037] (a) ~ (o tiE36 K^-rsHMasta* 
fR^o^Kxssr^-r^mig. 

[038] fg2 <r>%m\zfrfrZ>* tr>W7MW$S.1&Bi 
[0 3 9] (A) , (B) tm2<03m\Cfrti*Z>*\;is 

[04 0] (a) nm 2 <o&m<o\ct>*t->z> 
Mmfmfo®mm*<oi&<nmmw&7f:-tf!m®. (b) 

[041] (a) am 2<n?m\z.frfrz>* f ^/w^i 

«^S*tS»*lg^<OflfecD^lite0ilS:*i-^»0, (B) 14 

[04 2] 3l2<o^lC7b^5»^«fiL3b*iS^coteco 
H3fe«a|«r*-t*^m0. 

[043] (a) \-i.9i2<o^mci>^i,wi%mmskm 
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[06 9] 
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